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(54) INTERNAL POWER SOURCE VOLTAGE GENERATING DEVICE FOR SEMICONDUCTOR 
MEMORY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an internal 
power source voltage generating device for a 
semiconductor memory device in which delay of 
generation of internal power source voltage is prevented 
by generating initial ramp-up voltage being higher than 
external power source of low voltage in power up 
operation when external power source voltage of low 
voltage is supplied to a semiconductor memory device. 
SOLUTION: This device is provided with control signal 
generating sections 10, 20 generating first and second 
control signals for controlling generation of ramp-up 
voltage, a ramp-up voltage generating section 30 
generating ramp-up voltage being higher than external 
power source voltage of low voltage responding to the 
first and the second control signals, a switching circuit 
40 switched responding to the second control signal, 
receiving selectively ramp-up voltage and external power 
source voltage of low voltage, and transmitting it, and an 
internal power source voltage generating circuit 50 
receiving selectively ramp-up voltage and external power source voltage of low voltage through 
the switching circuit 40, and generating a plurality of internal power source voltages. 
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[ i ] y > rr y rmm ®\®-t h 

m£*2««HS*CJ6SPU fluf B7 yy°T -y 71EEE £: (Si 
>77 -y t^EWEtftfttMraWBEJ: *J8flW 

hm 1 tMm*&»* Rvmmwmm.&zmm 
l . 5 vrr -y ~rm&.<7)mL zmm-r s t&xnmm 2 

&zt zimk-t&mxm 1 izum<v*mft* * u 

V-X jWBEJB 1 h h i; K W ^Kit 
««Efc«*3fi.fcjB2 b 5 >>-'7y . 

$ tt . Hi^-f >3&*«nE» 1 y - f csnks it** 

3 t-5yyx?, 

mifBJS 1 y— Ft 1 * 

mrie^ iy-vii2y-Kt tot 7 y 

Qfffr. 

milBIS 2 y- F t 1fflKffi*EEWtt»«E fc OlSlfcSttS 
*tfc»2*-W*5^ atfSWESP2y-KfcatfJflgfc<0 

F W ^fc:ftttS*ufcW4 h7>y^^, 

y-x*«s9ESS4 h 5y^^<oy- Ft fw Meg 
as*u FWy#gi3y-FC;:&f^$*u y-F*qs 

v-xtfimmmzmmzti: y-h^g^Fw y 

(dMt **U FW ioW»K» 3 y - H iifcfl! 

itnem 3 y- f t tgwm&t amtz&mztvKms * * 



MiBifs 3 y - y t&4 y- f t nmzmmz titz 7 7f 

mfte^4 y — F fcKHErtSttilBWBEi: <OlBIfc:SEai§*ut 
m4^fr^N°^^. 

ttSEIB4y-K<oe-§-*RK$-fr&1iBft«0>f 

[iw»S5 1 HufB^^rr-yrms^^g*^ 
Htnaig 1 wwi-^tjcs lt M1B7 >-7°r -y 7-*e^« 

77 -y 7^E*^iS^^ffl«fflWEEJ*Lht:±#S 
«E^M»«*WEtffittS*i, ^*-hfcmrlB^l$fJP 

[ff^3S7 ] BtriBxy y-f-yy^wfi. 
mmzMwm^zx 0^ •y^-v^tt-ciufs^yr 
r y -rn&zB.m&h m 1 eay- h . sx/msm 2 $fj 

mtt-i-i mm 1 nztmvvmw* ^ y m^-^um 

m$t\4 \/ ^Wfotiltrnfii y y~TT •/ 7-mjESrfsS 
L . fulBm 2 MflffiWo- U^I/-C*fUf 1ufBffi€S 

[ft*3S9 ] mi yyy-T-vTm&nz&kzmw-t&fc 

frnm 1 MHPfi-tAlf jH 2 MW3-*££jatt- 6SS 1 ©JIW 

125 y?T -y 7*«EEk SWEEO J6**»J»^4fcftO 
» 3 $fjffllfi-g-2r±«-r §^ 2 9JfflIfi^^±^S. 
f?!B^2$iJW«^i: mffBlfS3M»t-s|-£SfI tt-^ES; 
m2 7>'7°7'-y7-«atW«;EE^^4:ar$iJp-ri.J , i 

■we* i M«wfi#fcis^ l , mmm&w&mmmE. 

X 0 H?V xm 1 7 >"77 >y 7*«flE**jS-r * » 1 7 >7°T 

mEcon^mmmEx o 2 7 r -y 7-i;es.i/ 
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Hi«E£±j£-$- 4 SfS 2 7 y 7* T y 7*ffiE?&£#-K. 
Hul£!fl2$ii1»fi#£J: , 9X-f y^-V^Six. mi?M2y 

y^V^gL 

JE<0+<0lo*SfiU 1tr£ffl2SJWfi-*«0l^l'«:ifc 
3«"*fcA«» 5 fflWfc*£^*4B4*|»fi^36£ 

«^fco ffi^ft-f - i: airless 2 «i«Hg^- 1 £ mm l , wse 
[m»g 1 1 ] mssm 1 5 ^rr y 

IM5J& 1 ffl««*fc:J(E£LT , mRiSME^mmWM 
J: OS^I 1 7 yr77/*tE^?S±tl. n MO S > 

[n$g 1 2 ] mriem 2 5 yrr * m^g^, 
mtsm 2 mms^r ■£ 4 %mm=F , s.tfmfi£ijs 2 

\.W&A\ 4 3 milE^2^'f -xf-y^gbS*, 

wie* 2fflmm^t mmmm^ta^m^tz x 0 
B?iem 2^mm^bw\sSMMM^-<D^m^zx 9 x-r 

9 K:e«<?>*NWM * y *^ «9i*j»«SlBff S6£SS«. 
[00 0 13 



f««t3ws#$*ii i a tawtefvo y 

[00023 

«wwawE*«iNWic^ * y £#t* £ *i 4 . 

ilSE^^ati. ii«<7)WW«aWEEVD D - 1 

m Lxpmm^c 0 $-^-T4$ijfflift-^^fesi5 u,« 

ffllft-f-C 0 tCfc?^ LT F^nPSMfliEV ref-1, V i 
n t - 1 i n t 2 - 1 S^r*rt««aWE« 

^0B2fc5:fil^TV^4. 

[00043 OT, H 2Rlfm3 S:#B3L, ffiHE^H 

[ 0 0 0 5 3 H2tt, iis^hgpm^mE* 31 ^^^ 
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[0 006 3 iflfeOES-C, VDD- KiMS^hSP 
«^«ET'*0. VD D(i(£®E^hSB««ttE, Vr 
e f - 1 (iVD D - 1 * s «^$ixT±^$ix4rtSPmi!S 
ffl**«E. Vref ttVD D**«»S<tT*J«S<t£ 
l*lgP«iiffl^mE, Vint-mVref-Ui 
mz^.^tlh 1 <J:F*3g|5mj!ilBE, VintliVref 

z&mz±.fcntih 1 <x^m^mE, v i n 1 2 - 1 

livint-i * i «^$fLT^«$ix4 2<?:i*iaifl;Mm 

ET\ Vint2liVi n t #gtteSilT£j«$il* 2 
<5:F (: lgPmjS«ET"S>4. flr^Afc BtCOV^TJi. A«i 1 
^gBmiUmEV i n t HXt/V int-l*>', B(i 2 
»:i*ia5«l!i«EV i n t 2fcJ;t/V i n t 2 - 1 frEW, 

[0 0 07 3 H2K^SftT^i idfc. 

iii«E*^^^ ; eys^c«l&$ix4%^tc{±. «OT 

2<Krtap«««EV i n t 2- 
1 **BS«EK;W=i!l^r4 * X'comm ( B*^B ) 

t 2 ( 2<K(*lgflSMmE* I B«mE^;U^iJ»f 
4 & X'cr)$f^zm-h X^-y?t) A')S<, ^gCHiS 
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[00 13] 
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57777711: VramphSf) 5r±fi£ 
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•y^-7^ESS4 0&tf'l*]a5«i!§'«E»£m{?& 5 0 *fl|i 

[ooi6]iit.»i ^J«ft-^^aj i oti. «£« 

JB»#HW«S*EV D D £f (Jffl LT 5 777 7 V 
r ampcO^&^Jffll-r^^omiSfJffllfi-f-C 11* 
£J*U »2M««^«^«2 0{i. rt««iB«BEVi 
n t SrWffl LT 5 777 7 7®BEV ramp <5D^*$q 
Kt4fcAfl)»2Ifllfi^C 1 2SMt4. 5777 

7 7«E^^ 3 0 n , us 1 %\mm^c 1 1 siifas 2 ?m 

Pfi^-C 1 2 IZJ&g LT . ««EE<0^aE«H«E V D D 
A 0a^5 7777 7tffiV ramp JMtl. . 
7f7/IHffi4 0(i. ft2$lJPfi-?-C 1 2fe: ±4«|«T 
T\ 5 777 7 7«JE V ramp Xttffl«E<WasiBaS 
flffiVDD2rf£af 4. rt««W«ESS^EI»5 Oti. 
X^f 7f-7^@K4 0*^5 77777°®! Vr amp 

t ffi«EE*>fl-»«*WE v DDi &®^e<jtcsfi t . ft 

aW«ffl*ii*EEV ref, 1 <Krta5«««JiV i n t 

av2<jcrtawaR«Ev i n 1 2 *^«-r& . 

[00 17] HIT. H5-H8*^gU. 04^L^ 
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[ 0 0 1 8 ] H 5 fc^ Liz* 1 $ijffllft-^%fea5 1 0 IZ{% 
&®t$mi,Z&\,->X. pMOSh57^Pll (SSI 
h57x'X?)ll V —XtfiSMEomMmiEV D D (c 
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mmzn. y- f #a *>co f va yizmwtzttx^z . 

pMOSh^y^^Pl 2 h?y>>X?) 14. 
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ft. nMOSh7>^^Nll (I3h7>y'X^) 

<4. y-^**«*ft«Evsst:«as*i. y-h#g& 

co F W yizmWiZix. W-i y^pMOS h^yi/x. 
?P 1 2<0KW ^tCgS&SftT^ft. nMOS^tA' 
i-^C 1 1 (HH^^S"^) J4. y-KSNl (J(S1 

y- f > timn&v sst v>mzm%tetix& o . ? 

•y^-HISSl 114. y-HSN 1 t/-HSN2 (^27 

— F ) fc<Z>|SJfc:JS«S*l"0*ft. pMOS^A-^i^C 
12 (3S2*-V<i'*> i4. y-FSN2fc<£«JEcom 

«snMEVDDfc<oiaucsae$itTv^. 
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-FSN2cofI^&KSfc§^TJSlffHj»^Cl 1 tU 
2rfS. dT'. Hi. y-FSNltfOfi 

^WM&'th* l/)<—9 I V 1 it, y-***flS«E 

wiKn«EVDDfc:ssas*u HWy^y-KSNi 
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A*?ni»pMOSh7yyX?P 1 3i:T^«§ixT 
t^ft. 

[00201 16^ LfcS 2 $IJWt-f-f&£S|5 2 0 
ftBSSH^i^T. pMOSN7VyX^P14 (SI4 

h^y^^)^. y-xswawawtJEv intcs 

MOSb5y^?P15 (^5b5yy'X^){i, V 
-^pMOSh7yy^Pl 4C0y*— Fi: FW V 

y- h#BM«EV s s (cSsttSfiTV* 

ft. nMOS F^^X^N 1 2 (|g6 h?y : JX?) 

t4. y-^*«S5ift«Evss(caa«s^ y-h#a<5> 
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y- H ) t«itSV s ak<MStzffltZtlX^& . 

[002 1] 7v1~®m2 1(4. /-FSN3ty-F 
SN4 (H4y-K) OtOfc^SixTV^. PMO 
S^A-^C14 (JfU^-W'**'*) (4. y-FSN 
4i:i*|gpmi!Iflffiv i nt«0ffltcSSBES^T^4. 
A-?IV15, I V 1 6(4. y— FSN4C0fi^§-£R 
$S£-ltTai7JU K^>-7hll]S82 2(i. 

I VI 6coa}^3ft^-S:U^^7F$-y:TIS2PfS?ffi-^ 
C125-MfS. iif. 77«21li. y-F 
SN3co{i"§-&£:«K$-t>-ft4 I V14h. V- 

i n t tcSaSflT . F W y*v 

— KSN4tcant$^ y-FC'f I VI 4 CO 
atfUB-^tfA^JSitftpMOS b7VyX^P 1 6 tT 

[00 2 2] <MZ. m 7 Lt: v yTT •/ r^BEf^t 



3 0 Cft -5. llftii . y -X**fi«E<0>MB1KMtEE V 

dowers*., f w >tf&jimzmmztL. y-h 
izm i so«nw&£» 1 o *^ ai A $ 1 w»fi-9- 

C 1 l**A:J}£iXftnMOS h?y : JX?N 1 3 t . W, 
2IW«ra*Cl 2fcfSSLT!Wt^4*$'l'-*3 1 
h. #i"ly- ?3 l^^cotB^lfi-f-S-^fvy^-^T 
7yrT7 7lffVramp*'Mtl.'-K>7 , 0iil3 2 
i:T8tJ£$ixTHft. 

[0023] ClIT. nMOSh7yyX?N13ti. 
tflffltv W UK/lxnWZ 1 (MHS^C 1 1 lei 0 

7 >y 7*SEV ramp tfiSteB£coft&m 
WME.VDDtmtlzZc&Xolz^ 7>zrT v7W£V 
r amp*ffi«E<^M»«aS«BEVDDfc:^3-h$-l*- 

z.mi fflmm^c 1 1 *y w i^/u-e&ft isa-m. 

S52WWg-*C 1 2i,yvf V^tVX'h&tiK i&m&nft 
BVM9,&VDDtfi&\,Vztbl,Z*i'\/-? 3 1 fc^T 
0S& 3 2 jWEttCttfW-* £ i: j&*T& vRJBTJi . 5 
yTT'yrtEVr amptiVDD-Vt (Vt : nM 
OSh7VyX^Nl 3«Db*v*ttlKE> tcMi^Six 
4. 

[oo24]«t. ffiWEE^wwaswEv dd*«w 

gg_L#-f ftfc. *isU-*3 1 t*r>-r[lIK3 2#IE 
«fclWSfcfll»&U »li«fitCl Uin-K/Uf: 
5r>T. nMOSb7yy*X^N13A^-y^7§ft 
4. .atiot, 7y/T77tffVram P ii, * 
£yl/-^ 3 1 i:^yrES&3 2co«)f^fci 0 . ffiUffco 
?h^«i!l«EV D DULhfc±#-T h i o fc&h fc*f 
L. m2$iJfflifi-f-C 1 2A J o-l/\;U:Wt. 
-^3 1 fc^y7*HISS3 2*>"»^^' : 1 : 'jh-r-l>C0-C. 
77 -y TtEV ramp IJSIWtJEOl/'W' i: 3r ft . 
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1 2S:Rls$t&'fyA'-?IV17fc, m2MPfl-i- 
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a5«iHfflIV int. Bt42<^rtg|5«iimEV i n t 2 

#**xm asms K/wcsBi l^b^^ lt & 

Tt4, V i n t TV i n t 2 &&fct& b £ HZftteti 

&9MW± V D D 4 •) ^ ^77 -y 7°tSE V r a m P 
££j££-£T, [*I^«ilffl*^«EVr e f 
h. , £<3Vre f £3B*fcLTl&l*3a«aWflEVi 
nt, £ 4>lC 1 ftfiSPmiUmffiV i n t £»^ti: LT 2 
ifcrtSMaWEV i n t 2 ifc^iO. B 

&&EEis'OU'\(v%8mmx'<-y?m. < 1 2 ) jswt. 

2<Krt»**ttEv i n t 2 fcBHoWEl/^WcWt 
[0032];^t. t 1 (4 1 &l*lSlStti!IttffiV i n t 

a* afWEi^ncsBft'*-* * T«^[sifc*trs x^. >y 

?<1T* 0 , t 2J42&rtg&mj®«EEV i n t 2**SS 

*& » 

tttoomthh. mi o£(4, msMSHB^c 1 m- 

JgT, »S2IW*WS-*C 1 2\i.WMm< , -senwaiBft 
f£, o— l^;Kc&&£fc#iS$iXT^-6. £04.52: 
ffUWWi^PC 1 l&tf*2IW»ft**C 1 2£fijffl 

lt , ffiHEE^areawflE v d d 4 0 7 yyr v 

TlEVramp^L, S^tCdO^yTT yTH: 
EVramp fcfflffl LTrt»«iB«EEV r e f . V i n 
t, Vint 2Z$Ufc?h Z. i: K4 0 . *toWKCTUE# 
ffi^i fcCSEW* a*«EU^/PKf9iW**T(!0^ 

[ 0 0 3 4 ] 0 1 1 14. » * L^$£2(D9m<0&mtz& 

-f 7*n -y ? HTft 4 . » 1 ~»4 «Wffi-9f6£ffl 1 0 

o. 200. 300. 900, ^i yyyr 77*^0 



£$400, ^2 5vrr-yT«El^.aJ5 0 0. Hi 

x-r •v^-y-/m^e 00. H2^.-f -y^^'H^o 0 

»tfrt««H«flE»£0»8 0 0 SrffitiTV^. 

[0035] zzx\ mivmmqft&Mi oot4. as 
1 7 yrr •/ r«£Eco«*S:!Bi»-^4fctt<^» 1 stows 
1 as 2 uwm^c 2 l . m 2 wmfe*m 

P^2 0 0(4. m2yyy'T'vTm&fm , m&^^ 

mwr h Kibcowi 3 mmm^c 3 z&m l , m 3 sows 

mi!3 0 Oli, »2IWllWS#C2fcaS3*J««^-C 
3£gfILT-&fi£L, »4«WtiWi-*C4*£j£-*-4. H 
1 5 >-rr y r«E«*l»4 0 0 (4. {8WE<0*MCTEB 

mffi V DD SrSflL. mi ©JWfl-f-C 1 (Cjffi^ lt i&m 

mcotiummm&v d d 4 r> >m 1 9 r -y 7iE 

Vr amp l££j£L, W. 2 7 S STT v y°n£.¥&kM 5 

0 0 14 , ffi«jE<0$1-»«8BWflEV D D S5Sfi L . H 2 ffl 

fflHi-f-c 2 at^»4 (MWi^c 4 tcjes LT , ■®i:je«o 

amp 2StmmflES:^-r-S). 
[0036] mi^-i y^y^HIK6 0 0(i. H2S)J®I 
f-tC2tiOX>f •y^>^'$flTH2 7>'rr-y7 0 « 
EVram P 2 S.t>"S*JEV p P £B3?Wfcg*8 L- . * 
2X-f -yf-^'[H]S&7 0 0J4, JS2««e-9C2fc:J:0 
X-f •y^>-^'$n.. gl5V77 7 71EVramp 1 
&t/SS 2 7 >-7°T v TtgJEV ram P 2i {SUBEOJ'hgP 

mismffiv d d sr«siwfc:s« Lresw* . 

[00 37] rtS5«llg«E^tHlgg8 0 0(i, *2^>f 
•yf-^^|IlSS7 0 03&^, ^11^27^777711 
EVramp 1 , V r amp 2 fcffi^E^HSfl^ltflE 
V D D L . rtaW*fflSKS*E V r e 

f , i &flS5*s®mJE v ints^2 <x^mm.ms. v 

1 nt 2*?t£L-fh. 

[ 0 0 3 8 ] IS4 $(JfflI«#^^ 9 0 0 {4 , iWtM 
■Efg£0B&8 0 0*^ 2<J:rtgl5mi®mJEV i n t 2 ?rS 
SL, «2»J«(i^C2«0U^^jeft*3tfttf5JS5'»J 

[0039] C1CT. H2 7yrT-y7 , mEyl±gP5 0 

[ 0 0 4 0 ] Ml 2(4, la 1 1 (c*.Lfc*3tWMW6 
*3J3 0 0c7)|l]f#|lT-S>?.. d«[IIg&{4. H2$tjffllft-f' 
^±gP2 0 0'3&»^>5fSLfe»f3»J«f3-9-C 3 zrSfILT 
%MZit& 4 y*—9 I V 1 1 , JH 1 fMWI-TOfcSS 1 
0 03&»^««LfeJS52#J»«^-C 2 b4 yj^-9 I V 1 
?)ffi7JfI-s§-i:£MiiS*nL, »4i«fflf *J64t4/7 
y— hNRlt TBI J£ $ iXT ^ S . 

[0041 ] i«J:3i-«JS**"«-ifli3IWfflHl^«* 
gP3 0 0tCfeV^T, SS4#JWi-^C4<4, H2$iJP<i^ 
C 2A^N-f K;l-T$>4^-C(4o-U^HCx ^ ^.x 
-7';U$it, IB2fW»fi-f-C 2A*n-l^^UTft4*& 
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[ 0 0 4 2 ] mz , IS 1 &tfflS 2 7 >-7°T -y rttEf&t 
S34 0 0, SOO^ftkft^ttW - *. 

[0043J11 3(4, HI ll:*USl7V777 
rtffii4gf4 0 0O@g&HT*$>4. iOEIBti. V- 
Atf&W&<M\-&W£%KV D D fc«NKS*t. y- h (c 

as i ©JWi-^f^as i o o *» aiTj ? jut as 1 

C 1 #*A7j£ft.4 nMO S h7yyX^ N 1 Tlffi£§ 
WE (Vt ) MT-T*. 

[0 044] r«J;a^i^litl.Sl 7>TTv7 
OOtt. ^1 *JWI#C 1 OHMBOTlc. 

<KttE0#na«s«Ev d d &mm Lxmn&co^m 

ffiMS. V D D J: 0 i«V ->3S 1 7 >7* T ••/ rtE V ramp 
l&±fi£-f4, BP^s mi7>TT-y7' , mE^SE4 0 
0(4, /vf u-^/uoflSi jH»«#c l tejeSFU ««E 
tftfMMHWEEV D D S-f (ffl LTgl 1 =7 >T7 vVKS. 
Vrampl ar£j£L, LTSS 1 Mffllfl 

-f-C 1 K/MCfc 4 t. Sl7 777 y 7"«E% 

£354 0 0 Stt* 4 XX-TVl^-t^ . 
[0045] HI lfc^t^25>rr-/r« 

ES6£§85 OOa. ^/U0#2«|fffl«-C 2 to 
-l^/P<7)IS4®I«I-^C 4 4 . -f 7*A- 

?ii^tt®('=5:0. ««Eco^ffl«S«BEVDD3&»»< 
SroTlHHrtyOL&mtWBE (Vt) 

U i5«E<0^ffl«B«EVDDJ:»5Wv« 
2 7 V 77 7 71EV r a m p 2 &±«t I. . ?fc£U£ 
IS2 7>"7'7-y:r||EVr amp 2(4, ^IM'yfV 
^'0SS6OOS.t/B2X-f •y^-V;7"|5]8&7 OOarcfrLT 

rtans«t«E»^iii88oot=«ifts*i4. ffic, is 2 

7>^T-y7^EfS±a55 0 0#, u-\sKJW»2W 

mm^c 2t>^4 K;K7)SS4®jfflift-^c 4 &gfi-T4 

tiWffVpp^U £j££ix7:iS®IVpp(4, 
m 1 X4 ~vi->'7®8&6 0 0 fc*M,TSWB%£E]&V 
PP(-«;££ix4. 

[004 6] JJCC:, miRXf1£2X<1 -yf-y^mm6o 

o. 7 ooott^hts^&uiBj-ri,. 

[0047] HI 4(4, HI K^L^lX-f y^y 

^!iisi6oo^ii]f?8HTtb-s, z<7)®m±. snftjwt 

^mLU 1 0 0 *»fc«B UfcSi 2 MWTOC 2 Sr^lgS 
i£44 I V 2 k . 2RTS4 V* 

— 9 I V2<7)til7Jfi^J:0X-f y^y^ix. ^25 
>77 -y 71EV r a m P 2 AtfiWBE V p p Sr*« t 
teSt^lX^ •y^^"*7 1 SW12at/^2X^ -y 

f- yymf- s w 2 k muts *uc ^4 . 

[00 48] d^id^ffiBJt&W-ri.miX-f y^y?" 

0 0(4, K/WC0$iJWI#C 2 5r§fl-f4 
k, $27y7777fEVramp2Jy'-Kn:i 
teU o-l^/UOf&iJPfl-f-C2£§fI-t4k, StgEE 
V P P fcWBEEffe&ElKV P P CrtJ^-f 4 . 



[0049] HI 5(4, HI lt*LfcS2X>( y^-V 
^HISS7 0 0<yDEISSHr2bl>. i^0SS(4, IS2$iJWt 
9C2$RCSt6'f^WIV3i > »2«I«fi-9- 
C 2311/4 >VN"-y* I V 3<y)aJ7Jfl#(Ci 9*4 -y^> 
?"$;fx, ffi 1 7 VT7 -y 7*ttEV r a m P 1 mf% 2 5 
>-7'T >y 7"UEV r a m p 2 LTfE^-r^lg 3 X 
4 'yfy/IfSWa k , IS2$iJWt-tC 2&I/4 >'< 
-9 I V3oaJ7Jft^fc«J: 9X4 v^yf^ti. ffiHE 
c^a5tt^SffVDD£§fILT«f4IS4X4 y^- 

3rt4iS2x4 ^^-^^087 o 0(4, fSMBzewem. 

1 Sl/SS 2 5 V7*T -y Tflffi V r a m p 2 £ ftSBttaiffi 
EfS£HIS&8 0 0 tzm&t& . 
[00 50] l*ia5mi®«ffi^lIlK8 0 0(4, 
•y^-yy-"[g8&7 0 0#^, ^V— T-yrB$(C, 115^ 
77 7 71EV r a m p 1 fttfS 2 5 VTT 771EV 
r amp 2 SrSftt, rta5mjSfl;EV r e f , V i n 
t , V i n t 2 2r£j£f h . CliXfci 0 , iSMSX'fc h 

zti,zmm-t&mmtfm±zti&. ^17^77 

•y rmEV rampl (4ffi«EOi'hS|51tlimE V D D X 
^2 5 V77 7 TIE V r a m p 2 ja^A 1 
(C±#S*4fc«>fc. — SO*E, HP*>VDD-VtT- 
4lB£?ix-S»«ET'S>4. vt(4, HI 3(c^L^ 
nMOSb7>^^ (N 1 ) ^Ll^Itfftfe^. 
[005 1] H 1 1 K5%tfe*4Wffll«-^»^« 
9 0 ^4$ijffli|i-^^gl59 0 0 

(4, ftSB»!!!«jE3&£iH]i&8 o o i?h 2<%nmwmw&. 

V i n t 2 ^S^LT^ly^SrSSftlL, — ^031® 
^rat^(3?S 5ffl«m-^C 5 LT , ^-ixSr^ 1 mt 

ft-f-^tgpi ootaiTj-r^o ioia^m4$tjfflifi-f- 

9 0 0 T^t 1 7c® 5 MWfi^C 5 (4 , * 2 $M 
ifC2tf)l/^Stt5. 
[ 0 0 5 2 ] H 1 6(4, ««EO^«lH«EVDD 

*^ zmftM^vmTizmzzti&ifrs^mw-T 

i l 5fl7>'7777tEVramp 1S^2 7>'7 
T -y 71EV r a m P 2 iX4 ^ 4 5 v7%Wft 

[00 53] H16C*3V^T, VDD(4ffimEEc7)5'ha3m 
l!ElLEfS>0, Vrampl, Vramp2liVDDa: 
fOTUT^^iX^^yrT^rmE, Vr e f (4Vr 
ampl, Vramp2£«fcbT£j£3itfcrt»«S 
ffl^^E, VintttVref Srg2g(c£j££ix*; 1 
»Crtff«««E. V i n t 2(4V i n t ^SPtcLT^ 

f&ztvrz 2 ym%mmmBX'ibz> . ap^a t b (4, 1 <j: 

F^SP1Kgi«EV i n t mf2&fc%V9mmB.V i n t 2 
# aS«E K/Kci'M LfcB^XS LTV * 4 . fir*C 
(4^--/N*-^j--M2:S2r^tTfc , 9, COKBDTIiV 
i n tt'V i n t 2 #*£j£$ix4 k S C14tl>II5 
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EVramplA s fUX-/;^il-C. %1v>T7 
•y TmSy ramp2M l 3fi htdHtjU&fiLX V * 

[00 54] Hi 6fc5n£itT^I>J:3t::, ffitSEtftfh 

-T«y7*Mtf$fc. ffiCEa»MflMUEVDDJ;D* 
V>H1 5^77771SSVr amp 1 S.I/IS2 7>7*T 
•y ramp2&MU. AttttMaCPVE 

V r e f £ffc££-£, :«Jrt««ra»ffiV r e f 
£®*k LT l9&&mS*MJ£V i n t 

l«rtilltEVintl»i:U. 2& 

( 1 2 ) Hrttc. a««BEK/ncf«jt$«^>*i.s <r k 

36«h&»4. **J. t llifl£«E<ojWWa«EVDD*« 
BitJEI/^;W:IBIt4 4 TWBSISfc**-*-* ^ v 7 

mx-h o , 1 2ti 2 acrtsntawsv i n 1 2 # a*« 

[ 0 0 5 5 ] H 1 7te, Hi 1 i:*Ufc±5Krfi^tH 
-T4 * -f S J'/fcMWlfciWWC* S . H 1 7 fc* 
&h.TV*4J:3fc:» 5B2W»«#C2H\ Vint 2<0 

u-V^)Vt%h. i©J:34lil-«5Mli(»C 
1, C2, C3. C4RtXC5SrfWtT. ««£E^ 
*B®S«EV D D J: 9 1 5 ^77 y TtffiV r a 

m p 1 Stflf^ 7 V7T v rHJEV r a m P 2 

iMWrampl, V r amp 2 £flJfflLTI*l 
«WKR«E£?fc±3-fr4£kfc:J: l J» «WET*4£k 
fciSH-f iaaE^RSA-r S £ k 6 . 
[00 56] #fWKcovvc. #4U^HW># 

[00 57] 

l!f«E* J ^«:^ * y sis? tc«tfr ^&<T>m&>*v 
-T-y 7»fWtc . S fcfctt«EO*MM!WE ± 

ffV r e f $:@®^JEK/UiiJ^B$rat 1 

£ <0^3flntSfflSm«EV r e f fcfijffl LT 1 #1*1 
ffl«B«BEV i n t&tf 2<fcrtai*8JWflEV i n t 2 £ 
g ®«E is^SMMHI t 2 A * h Z. k C J: 

J: 0 . ^XfAM5: <£ 0 8?*W(£»ff3"** i k 



[HI] f&fe&fffCft l>#2l{M * 'J 1&T*)tot&WBNt 
[ H 3 ] &n&W\rWmMM&hK ¥3SfM * 'J 3(HFtc 

[H4 ] *^Bjom i nmmcmmizfa&^mtex^v 
%?coftm&mwm^mcoffif$.zn<ty'v -y ? at- 

[ H 5 ] H4 iZTik Vtzm 1 ffl«HS^#£«o ESSHT-ib 
[ H 6 ] H 4 fc^ L?t SI 2 *0«U3-Wfcff*> ES&HT'fc 

s. 

[H7] m4\,Z^LtZ7^7-T'v7'9K&£Ucr>mWtm 
Xhh. 

[H8] H4fc^t?tX>f -yf->-^|lI»WllIBHr* 

4. 

fc v ffim£E<^f-aPmj®«Ek 7 >-/7 -y r«,Ek 
[HI 0] H4 C^Lfcl*ilBWaB[«£E«4SI{Hc*Jtt& 

4. 

[HI 1] *»BH<0W*LV«2<05ias<^»JISt:«4 i l i 
o-y?HT'£>&„ 

[H 1 2 ] H 1 1 Lfc® SSiJWfi^^SPOHlSSH 

[HI 3] HI l^L^l7>-rT-y7-«JE%±^ 
OIHSSHT'ft^. 

[HI 4] HI l\,zmVtzm\x-i v^-v^mwrmwk 

mxtih. 

[HI 5] Hi lfc^L*:lff2x-f y*}->7m%<o\B\3& 

mxhh. 

[HI 6 ] *«W«0JSP4 U«20$afo^!Rfc:fiR*« 
[HI 7] HI lt-^ Ufc^^e^-fcWt 4 ^ -f 5 > 

yzmpftt & tz^mxh h . 

[*W)fft0Jl] 

1, 10. 20. 100. 200. 300, 900 

30, 400, 500 7 >?°T -v-TV&gt&M 
40, 600, 700 X-f •yf-^HIK 

2, 5 9, 800 rtS5^ifBEfS£®B& 
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